The Netherlands Twin Register (NTR) was established around 1987 at the Vrije Universiteit in Amsterdam, the Netherlands. Many twins and their families have been invited to participate since, in a wide variety of research projects. The twin register can be divided into two parts: (1) The Young Netherlands Twin Register (Y-NTR), which focuses on twins born after 1986 (and their family members), and (2) the Adult Netherlands Twin Register (A-NTR), which focuses on young adult and adult twins born before 1986 (including their family members and spouses). All contact information comes from the same database, but data collection follows a different strategy for the young and the adult twins (for details see Boomsma et al., 2006) . In this article we discuss the longitudinal study design of the Y-NTR and give an overview of results of the longitudinal studies of behavioral and emotional problems in 3-to 12-year-old children. We summarize the longitudinal results from genetic analyses for three of the syndrome scales of the Child behavior Checklist (CBCL; Achenbach et al., 1992) , namely Aggression (AGG), Attention Problems (AP), and Anxious/Depression (ANX), and for the two broad band scales of the CBCL, namely Internalizing behavior (INT) and Externalizing behavior (EXT). For these scales we present the longitudinal genetic analyses of maternal and paternal ratings of twins' behavior as a function of the sex of the children. We look at the phenotypic stability of these behavior problems across a 9-year time span and decompose the covariance (stability) between ages into genetic and nongenetic parts.
Material and Methods

Sample
The Y-NTR contains data on twins from birth onwards. Twins are categorized by birth cohort and data collection is cohort driven. Nationwide data collection of all families is by mailed surveys. Parents of twins receive questionnaires when their twins are aged 1, 2, 3, 5, 7, 10, and 12 years of age. At ages 7, 10, and 12, teacher data are also collected, after written permission is given by the parents. After 20 years of research, large datasets have been obtained. An overview of the current sample sizes (as of November 2005) is given in Table 1 . These numbers change as data collection continues. Sample sizes decrease for older children for two reasons. The primary reason is that not all of the birth year cohorts have yet reached a specific age. For example, for twins born in 2000 we will not yet have data at age 10. Secondly, as with all longitudinal databases, there are families that do not participate at each wave of data collection ('drop-out'). However, they often participate again in subsequent waves ('dropin') . Reasons for variable/episodic participation vary from parental requests to no longer take part to families moving to new addresses without notifying the registry staff. Some of these families participate again when children are older and/or when their new address has been traced.
Data Collection Procedure
Figure 1 presents an overview of the data collection at each age. At ages 1 and 2 years the survey is preferably filled out by the mother. Thereafter, data are collected from multiple raters: at preschool ages (twins aged 3 and 5), both mother and father ratings are collected; at ages 7, 10, and 12 teacher ratings are also collected; and at age 12, self-report data in subsamples of twins are obtained. At ages 14, 16, and 18 years all twins and their siblings are invited to register and to provide self-report data, if their parents consent.
Assessment of Problem Behavior
Information on problem behavior throughout childhood is obtained by continuous assessment with the Child Behavior Checklist (CBCL; Achenbach, 1991a), Teacher Report Form (TRF; Achenbach., 1991b) and Youth SelfReport (YRF; Achenbach & Rescorla, 2001 ). This longitudinal data collection strategy has the advantage that multiple informant assessment can be easily combined, due to overlapping items by gender, by informant, and by age. For each age group, items can be summed to form longitudinal syndrome scales and a total problem score. At age 3, seven syndrome scales are obtained (Emotionally Reactive, Anxious/Depressed, Somatic Complaints, Withdrawn, Overactive Behavior, Aggressive Behavior, Sleep Problems). At ages 7, 10, and 12, eight syndrome scales are obtained (Anxious/ Depressed, Withdrawn, Somatic Complaints, Social Problems, Thought Problems, Attention Problems, RuleBreaking Behavior, Aggressive Behavior). At all ages, two broad band scales, Internalizing and Externalizing Problems (INT and EXT) are obtained. In this article we focus on these two broad band scales as well as the syndromes Attention Problems (AP), Aggressive Behavior (AGG), and Anxious/Depressed Behavior (ANX).
Zygosity
For 1492 same-sex twin pairs, zygosity was determined by DNA analyses (n = 1103) or blood group Age 1
Figure 1
Overview of the survey collection of the Y-NTR.
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polymorphisms (n = 389). For all other same-sex twin pairs, zygosity is determined by questionnaire items at ages 3, 5, 7, 10, and 12. These items allow accurate determination of zygosity in 93% of samesex twin pairs (Rietveld et al., 2000) . Across the cohorts a change in zygosity distribution is observed. For cohorts 1987 to 1990 about 34% of the twin pairs are monozygotic (MZ), while for later cohorts this number drops to 27%. A possible factor may be the age of the mother: parallel to the increase of the proportion of dizygotic (DZ) twins is the significant (p = .00) increase in the average age of the mother at the time of the twins' birth. Average age is 29 in 1989, but almost 32 (31.9) in 2001. It is well known that the probability of DZ twin pair pregnancy increases with the age of the mother, due to double ovulation (Beemsterboer et al., 2006) . In addition to possible associations with maternal age, the number of fertility treatments has also increased in the Netherlands, resulting in greater frequencies of DZ multiple pregnancies. No change in sex distribution of the twins is observed over the cohorts. The sample has a near 50%-50% boy-girl distribution for all cohorts, with the difference being largest (47%-53%) for the 1987 cohort.
Attrition
A matter of concern in longitudinal research is nonrandom drop-out. We tested whether drop-out is related to problem behavior by comparing the two broad band scales INT and EXT, at age 3 for children for three groups: Group I participated at all ages (3, 7, 10, and 12); Group II dropped out after age 3 and has not yet returned to the study; Group III dropped out after age 3 (at age 7 and/or 10) but returned to the study. Little and Rubin (1987) .
Analyses
Because data collection is longitudinal, the contribution of genetic and environmental influences on stability and change of problem behavior across childhood can be studied. Here, we focus on the age range from age 3 to age 12 using data obtained from maternal and paternal ratings. In order to gain insight into stability, longitudinal phenotypic correlations are calculated. Secondly, to take the multiple rater longitudinal characteristics of the data into account, a 'psychometric model' (Bartels et al., 2004; Hewitt et al., 1992) is employed and expanded for use with longitudinal data. The psychometric model allows the parental ratings to be influenced by aspects of the child's behavior perceived commonly by both parents (the common or rater-independent phenotype) and by aspects of the child's behavior that are perceived uniquely by each parent (the unique or rater-specific phenotype). In this model, both the variation of the rater-independent and rater-specific aspects can be influenced by genetic, shared environmental and nonshared environmental factors. The common latent phenotype represents that aspect of the child's behavior similarly assessed by both parents and can be considered as independent of rater biases and unreliability of the ratings. Unique perceptions of the child's behavior can arise if the child behaves differentially towards each parent or if the parents observe the child in different situations. The shared environmental effects on the unique phenotype may be confounded by rater bias, such as using normative standards or response styles. Because rater bias is independent of zygosity it may be estimated as part of the shared environmental effects. A further advantage of the longitudinal psychometric model is that nonshared environmental effects that are unique to a single measurement occasion can be distinguished from random measurement error. Random errors of measurement are age specific and are unlikely to contribute to the correlations across time in nonshared environmental effects.
To expand the psychometric model to a longitudinal design we use a Cholesky or triangular decomposition van Grootheest et al., in press) . The model allows for the estimation of cross-sectional heritabilities, as well as the course of genetic influences throughout childhood, and for testing sex differences in parameter estimates. The models were fitted to data using Mx (Neale et al., 2003) , by raw-data maximum likelihood estimation. This allowed the use of all twin data, whether or not there were missing parental ratings at certain time points. More technical details of genetic model-fitting analyses are reviewed elsewhere (Neale & Cardon, 1992) and additional technical information on the longitudinal multiple rater model is provided in van Grootheest et al. (in press) .
Results: Summary of Our Findings on Developmental Problem Behavior
Age-Specific Variance Decomposition
For all behavioral phenotypes described in this article, genetic influences are the most important factor in explaining individual differences. For most phenotypes, influences of genetic factors (A + D) fluctuate throughout development; however, the genetic influences remain constant for AP. Changes in genetic influences parallel those in shared environmental influences (C). Nonshared environmental influences (E) remain relatively constant. Figure 2 gives an overview of heritability estimates for INT and EXT based on the multiple rater model. Estimates are based on summation of the common and rater-independent estimates, so that, for example, the heritability estimates represent the additive genetic effects on the common view of the parents plus raterspecific additive genetic effects. For INT there are no sex differences in the magnitude of the variance components and a decrease in heritability with an increase in shared environment is observed across age. Differences in estimates are seen for mother and father ratings especially at age 3. For EXT, sex differences in the magnitude of genetic and environmental effects are found at ages 10 and 12. Further, an increase in the influence of additive genetic influences is observed between ages 3 and 7, for both raters. After age 7 the influences of genetic factors fluctuate for both boys and girls. Figure 3 provides an overview of the variance decomposition of AGG, ANX and AP. The influences of genetic and shared environmental factors are fluctuating for AGG in both boys and girls. For ANX in boys and in girls, a decrease in genetic influence is found which is in line with the results obtained in the single rater analyses (Boomsma et al., 2005) , while an increase in shared environmental influences is observed. Nonshared environmental influences on ANX remain relatively constant throughout development. AP is found to have constant and rather high influences of genetic factors. Genetic dominance is found at all ages for AP. Note that the figure provides estimates of broad-sense heritabilities (additive genetic + dominant genetic variance /total variance); however, AP is the only phenotype for which influences of genetic dominance are found. The remaining variance is attributable to nonshared environmental influences.
Rater Bias and Rater-Specific Views
Because all analyses were based on mother and father ratings, they provided the opportunity to study parental agreement and disagreement. Parental correlations are in the range of .5 to .6. The phenotype rated in common shows moderate stability throughout childhood and is influenced by genetic, shared environmental and nonshared environmental influences. Influences on this common phenotype are not expected to contain rater bias or other sources of unreliability. With the multiple rater design, insight is also provided into the sources of parental disagreement. Around 10% to 20% of the variance is accounted for by parent-specific shared environment, which contains rater bias.
Stability Throughout Childhood
The longitudinal design provides insight into sources of stability. Estimates of phenotypic stability based on maternal ratings are given in Table 3 . For most indices of psychopathology, there is evidence of stability, with correlations ranging from .23 for stability of ANX between age 3 and 10 to .77 for stability of AGG between age 10 and 12. Higher correlations are found Variance decomposition for INT and EXT, in which M refers to mother ratings and F to father ratings. Variance decomposition for AGG, ANX and AP, in which M refers to mother ratings and F to father ratings. for EXT behavior and its component syndrome AGG in comparison to INT and its component syndrome ANX. For all phenotypes stability is accounted for by genetic and shared environmental factors, while nonshared environmental influences are mainly age/measurement specific. Furthermore, about 15% of the stability is accounted for by rater-specific shared environment, including rater bias.
Discussion
The longitudinal data collected by the Y-NTR have yielded some important results. For all behavioral phenotypes we described, additive genetic influences (in the case of AP, additive and dominant genetic) are the most important factors in explaining individual differences. For most phenotypes estimates of the influences of genetic factors vary across development; however, the heritability estimate for AP remains in the range of 75%. Changes in the size of genetic influences are inversely related to changes in the importance of shared environmental influences. Nonshared environmental influences remain more or less constant.
Knowledge about the etiology of the stability of behavioral problems is useful for prevention and intervention. We find that genetic and shared environmental factors are of constant magnitude. This may imply that children with a high genetic liability or children who continue to experience adverse shared environments are at greater risk for later maladjustment. For these children, a 'wait and see' policy might be considered less appropriate and an active intervention would be required.
For most of the psychopathology phenotypes we discuss, small sex differences in the magnitude of the parameter estimates were found (except for INT). Genetic influences were stronger in boys than in girls (see Figure 3) . However, no evidence for sex limitation (different genes operating in boys and girls) was found, a finding that is also important for intervention and prevention. Sex-specific intervention and prevention strategies do not seem to be indicated, unless, of course, the nonshared environmental component is sex specific.
Finally, 9% to 20% of the stability in problem behavior is accounted for by unique shared environmental influences, which may in part represent rater bias. The multiple rater analyses indicate that both mothers and father are able to rate the behavior of their child and that part of the variance and covariance is rater specific. This finding is important in several ways. First, one should be aware of effects caused by the rater rather than the child, for example, paternal ratings of children both in clinical settings and in scientific research. Secondly, the high heritabilities and the effects of raters on the outcome indicate that clinical intervention for the child only may not solve all problems. Family-based intervention and prevention, in which parents are also the focus of treatment, would probably lead to more successful outcomes (Weissman et al., 2006) .
In future, the longitudinal analyses will be expanded by adding teacher ratings. Teacher data have been collected over the past years and longitudinal data are accumulating. Adding data from an informant observing the child in a different setting will both provide more insight into the behavior of the child as well as the magnitude of rater-specific effects (such as bias). Furthermore, the longitudinal database will be expanded by collecting self-report data at ages 14, 16, and 18. In addition to the twins, their nontwin siblings are also invited into the study at this point. These self-report data on psychopathology, risk and protective factors, wellness and personality can be combined with the prospective data on childhood psychopathology, and other variables. The longitudinal data will be used to determine pathways into and out of adolescent wellness, psychopathology and personality. By adding the 14-, 16-and 18-year data collection waves, seven time points will become available, thus we will be able to fit genetic autoregressive models that require multiple data points.
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Meike Bartels et al. Secondly, DNA collection in twins and their families is underway. Currently DNA has been collected from 1652 twin pairs (1492 same-sex twin pairs and 160 twin pairs of opposite sex) of the Y-NTR. For 704 of these twin pairs DNA is also available from their parent and, in most cases, for one or more of their nontwin siblings. Genome-wide linkage scans and genome-wide association studies are planned to localize and identify genes of interest for childhood and adolescent psychopathology.
